Alpha-1 antitrypsin (AAT) deficiency is a hereditary disorder characterized by an early onset of emphysema. While this disease is common in the Caucasian population, it is quite rare in Japan. To date, only 15 traits have been reported and it can be speculated that many cases of this genetic deficiency may have been overlooked. We report an additional case of AAT deficiency with severe emphysema that is genetically determined as 
Introduction
Alpha-1 antitrypsin (AAT) deficiency is a hereditary disorder of an autosomal recessive type first documented in 1963 (1) . This disease is characterized by an early onset of pulmonary emphysema with occasional liver damage. Recently the population of AAT deficiency allele combination has been estimated as 3.4 million worldwide (2) . Although AAT deficiency is one of the most common hereditary disorders among Caucasians, to date only 15 traits have been reported in Japan. Here we report an additional case of AAT deficiency with severe pulmonary emphysema.
Case Report
A 45-year-old Japanese man was admitted to our hospital complaining of worsening dyspnea on exertion of over 10 years. On admission his dyspnea was grade 3 of FletcherHugh-Jone's scale. He had a past history of bronchial asthma in his childhood. He was a 35 pack-year smoker. He had no history of exposure to noxious gas. On physical examination wheeze was auscultated on both lung fields. Laboratory tests showed leukocytosis (10,800/ l), eosinophilia (540/ l), elevated serum C-reactive protein (2.0 mg/dl) and high IgE level (200 IU/l). Liver function test was normal. Arterial blood gas showed hypoxemia with mild hypercapnea (PaO2 61 Torr, PaCO2 46 Torr). Chest X-ray showed marked hyperinflation with flattened diaphragm and diffusely decreased vascular markings. Computed tomography of the thorax indicated low attenuation areas throughout both lungs with multiple bullae (Fig. 1 ). Taking these findings together, we first diagnosed this case as acute exacerbation of pulmonary emphysema with an asthmatic component that was induced by respiratory infection. Corticosteroid, antibiotics and theophylline were intraveneously administered. He started the use of inhaled beclomethasone and anticholinergic agent. Oxygen therapy resulted in improvement of blood gas analysis. His general condition recovered over a few weeks. On recovering from acute exacerbation, pulmonary function test was performed. Forced expiratory volume in one second (FEV1.0) was 0.57 l and vital capacity (VC) was moderately decreased to 2.41 l. On the other hand, residual volume was increased to 4.2 l. Measurement of diffusion capacity for carbon monoxide (DLco) was impossible. Inhaled beta-agonist failed to improve his FEV1.0. These results were consistent with severe emphysema noted in radiologic findings.
Considering the early progression of emphysema, we suspected of alpha-1 antitrypsin (AAT) deficiency. His serum AAT level was quantified by nephrometric method, and turned out to be quite low (27 mg/dl: normal range 166-280). His family history was investigated and it was revealed that his father had pulmonary emphysema with moderately decreased serum AAT level (93 mg/dl), but his genotype was not characterized. Inbreeding was not found. Gene analysis was performed by allele-specific polymerase chain reaction (PCR) as reported previously (3) . Since an accumulation of mutation called Siiyama, less frequently Mmalton and Mnichinan had been reported in the Japanese population, we prepared the following allele-specific primers for the detection of these mutations. 5´primer for the detection of normal allele of Mnichinan : 5´-AGCCTTCACTGTCAACTTCG-3´; for Mmalton : 5´-AACAGCACCAATATCTTCTT-3´; for deficient allele of Siiyama: 5´-AGCACCAATATCTTCTT-3´and for the normal allele of Siiyama: 5´-AGCACCAATATCTTCTTCTT-3´. We used a common 3´primer: 5´-GTTCTGCAGAGCGTC-AGTAG-3´. The genomic DNA was extracted from the peripheral blood leukocytes as reported previously (4) and was subject to PCR assay. Amplification was performed for 35 cycles of denaturation (94°C, 1 minute), annealing (55°C, 2 minutes) and extension (72°C, 2 minutes) using a thermal cycler (Perkin-Elmer-Cetus). After completion of the reaction, the reaction mixture was electrophoresed in 2% agarose gel and stained with ethidium bromide. The reactions could yield a DNA fragment from the allele-specific PCR, if the template DNA and the primers used were complementary. Although predicted sizes of DNA bands were observed for the normal alleles of Mnichinan and Mmalton (379 and 666 bp, respectively), the normal allele primer for Siiyama failed to yield a DNA band (predicted size: 663 bp). On the other hand, the deficient allele primer yielded one and we concluded that this case was Siiyama variant of ATT deficiency (Fig. 2) .
Smoking cessation was successfully achieved and home oxygen therapy was indicated. Though augmentation therapy for deficient AAT was suggested, we finally reached an agreement that he would be observed on an outpatient basis without augmentation therapy.
Discussion
AAT deficiency is an autosomal recessive disorder common among Caucasians. To date, over 20 AAT allele variants have been reported in association with AAT deficiency. AAT normally protects lung tissues from proteolytic action of neutrophil elastase, and lack of this action in the cases of AAT deficiency can result in a high risk for an early onset of pulmonary emphysema. Tobacco smoking can accelerate proteolytic damage of alveolar walls. This mechanism can also be a pathophysiologic model for pulmonary emphysema without AAT deficiency. Bronchial asthma is also associated with this disease as noted in our case (5) . In the United States, about 2% of all pulmonary emphysema has been attributed to AAT deficiency (6) . Interestingly, this disease is quite rare in Japan, and we believe this report presents the sixteenth trait found in the Japanese population. All of the reported cases in Japan are listed in Table 1 (4, (7) (8) (9) (10) (11) (12) (13) (14) (15) . While ZZ homozygote is the most common cause of AAT deficiency in Caucasians, Siiyama variant was the primary cause among the Japanese cases of AAT deficiency. In most cases, the diagnosis was made by age 30-40 years, and serum AAT levels were below 50 mg/dl. Since pulmonary emphysema associated with AAT deficiency is hard to differentiate from other types, it can be speculated that many cases of AAT deficiency remain undiagnosed. The diagnosis of AAT deficiency should be suspected when patients with pulmonary emphysema have an early onset at ages 30 to 40. Simply measuring the serum AAT level can be contributable to the diagnosis. Recently AAT augmentation therapy is under investigation and there is accumulating evidence suggesting the efficacy of this therapy (16) (17) (18) . 
